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render a marker lens invisible when not is use. The 
present invention meets these needs. 

Summary of the Invention 
5 The primary aspect of the invention is to provide a 

lens comprising an array of fiber optic cable strands. 

Another aspect of the invention is to provide a lens 
comprising an array of fiber optic cable strands inclined 
at an angle to a light source. 
10 Another aspect of the invention is to provide a lens 

comprising an array of short fiber optic cable strands. 

Another aspect of the invention is to provide a lens 
comprising an array of fiber optic cable strands which 
discriminate between different light sources. 
15 Another aspect of the invention is to provide a lens 

comprising fiber optic strands coordinated with a vehicle 
surface in such a way as to render a marker lens invisible 
when not is use. 

Other aspects of the invention will be pointed out or 
20 made obvious by the following description of the invention 
and the accompanying drawings. 

The invention is a lens. The light transmitting 
portion of the lens comprises a plurality of fiber optic 
strands forming an array arranged parallel to each other in 
25 a side-by-side manner. The fiber optic strands are also 
inclined at an angle to a surface of the lens. This 
defeats any direct reflection from the interior of the 
lens, which gives virtual invisibility to the lens face 
when not in use. It also allows the lens to transmit the 
30 color of a reflective panel disposed behind the lens. In 
operation, with the light source illuminated, the lens is 
then lit displaying the color of the light source or of the 
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color of the strands or both. In an alternate embodiment, 
the strands are arranged so that different groups of 
strands are each is focused on one or a group of light 
sources in an array of light sources. 

5 

Brief Description of the Drawings 
The accompanying drawings, which are incorporated in 
and form a part of the specification, illustrate preferred 
embodiments of the present invention, and together with a 
10 description, serve to explain the principles of the 
invention . 

Fig. 1 is an elevation view of the prior art. 
Fig. 2 is an elevation view of the inventive lens in 
operation . 

15 Fig. 3 is a rotated sectional view of the inventive 

lens . 

Fig. 4 is a plan view of light transmitting elements. 

Detailed Description of the Preferred Embodiment 
20 Fig. 1 is an elevation view of the prior art. The 

prior art lens A is shown on a vehicle bumper. The lens is 
immediately apparent on the surface of the bumper. 

Fig. 2 is an elevation view of the inventive lens in 
operation. The lens 100 is shown in the same position as 
25 the prior art lens. The surface of lens 100 is flush with 
the outer surface of the bumper. The lens is an integral 
part of the bumper structure and as such no surface 
features of the lens are present, such as ridges or 
depressions . 

30 Fig. 3 is a rotated sectional view of the inventive 

lens. A plurality of fiber optic strands or light 
transmitting elements 10 forming an array or bundle are 
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arranged parallel to each other in a side-by-side manner. 
The strands comprise those known in the art having a core 
and cladding with different refractive indexes. The 
strands are embedded or molded into the material comprising 
5 the bumper 11 or other vehicle structural component. 

The bundled fiber optic strands form a substantially 
planar surface. However, one skilled in the art can 
appreciate that the strands may also be arranged so that 
the form of the lens conforms to any contour required by a 

10 designer. The axis of the fiber optic strands in the lens 
is inclined at an angle a to a normal to surface 15. Angle 
a in typically in the range of 0° to 45°. The optimum angle 
is determined by the location of the major axis of each 
strand as compared to the location of the light source 13. 

15 More distant strands may be angled more severely toward the 
light source. Strands adjacent to the light source being 
less inclined. 

In an alternate embodiment, the strands are arranged 
so the axis of each strand is aligned with a single light 

20 source in an array of light sources. This assures maximum 
light gathering by each strand as a function of the light 
acceptance angle of each optical fiber. One skilled in the 
art can appreciate that different parts of the lens may 
have strands that are oriented toward different light 

25 sources, depending on the number and location of the light 
sources . 

The ends 16 of the fiber optic strands are flush with 
an outer surface 15 of the bumper or other structure. Outer 
surface 15 is generally transparent, although a tint may be 
30 added as required by a user. Outer surface 15 may also 
have a thickness on the order of 0.5mm, so no structural 
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feature of the lens appears on the otherwise continuous 
outer surface of the bumper or other component. 

A reflective surface 12 is placed substantially 
parallel to and located to one side of the planar surface 
5 or layer of the fiber optic strands opposite the outer 
surface 15. A light source 13 is placed between the 
reflective surface and the planar surface. A light ray 14 
emitted by the light source is typically reflected by the 
reflective surface. It is received through an end 17 of a 

10 fiber optic strand. The light ray is transmitted through 
the fiber optic strand and emitted from end 16. The 
reflective surface may also comprise a series of reflective 
ridges that more efficiently reflect and thereby direct the 
light rays from the light source toward ends 17. The form 

15 of each ridge depends on the location of each strand in the 
array. The shape and arrangement of the ridges is also a 
function of the numerical aperture of the strands and 
enhances coupling the light from the light source to the 
strands . 

20 A plurality or array of light sources may also be 

included, depending on the needs of the user. For example, 
a yellow light source and a red light source may be used to 
depict a turn signal (yellow) and a brake signal (red) . 
The light source may comprise a RBG LED or any other light 

25 source known in the art. Each light source may also 
comprise the termination of a fiber optic cable routed from 
a remote light source. 

In an alternate embodiment, a plurality of fiber optic 
light sources may each be connected to the end 17 of each 

30 strand. Each fiber optic light source would then be 
individually controllable allowing customization of the 
appearance of the lens during operation. The lens could 
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display a variety of colors or text, for example "STOP", as 
required by a user using known light source control methods 
and apparatus . 

The diameter of the fiber optic strands is in the 
5 range of 10|im up to 1 cm. The thickness, t, of the fiber 
optic bundle layer is set according to the design needs of 
the user. 

Fig. 4 is a plan view of light transmitting elements. 
Strands 10 each have a diameter d x . The figure depicts a set 

10 of three strands, although the relationship can be applied 
to any number of strands. Connecting tangent points taken 
on each adjacent strand results in a triangle. Generally, 
the triangle will be equilateral. A line drawn from a 
tangent point to the center of an opposing line will have a 

15 length d 2 . In the preferred embodiment, d 2 < d x . The 
intensity of the transmitted light from the lens is a 
function of this relationship. Increasing di while holding 
d 2 constant will increase the intensity of the emitted 
light. On the other hand, decreasing di while holding d 2 

20 constant will decrease emitted light while enhancing the 
chameleon effect, that is, rendering the location and 
appearance of the lens undetectable by an observer when the 
light source is not illuminated. 

Although a single form of the invention has been 

25 described herein, it will be obvious to those skilled in 
the art that variations may be made in the construction and 
relation of parts without departing from the spirit and 
scope of the invention described herein. 
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Abstract 

The invention is a lens. The light transmitting 
portion of the lens comprises a plurality of fiber optic 
strands arranged parallel to each other in a side-by-side 
manner, forming a planar layer. The fiber optic strands 
are also inclined at an angle to a surface of the lens. 
This defeats any reflection from the interior of the lens, 
which gives virtual invisibility to the lens face or 
surface when the light source is not in use. In operation, 
when a light source is illuminated, the lens is then lit, 
displaying the color of the light source or of the color of 
the strands . 
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Claims 

I claim: 

1. A signal lens system comprising: 
a light source; 

a reflective surface; 

a plurality of light transmitting elements arranged 
adjacent and parallel to each other to form a substantially 
planar layer; and 

the light source located between the reflective surface 
and the planar layer. 

2. The signal lens as in claim 1, wherein the light 
transmitting elements each have a central axis that is 
inclined to a reflective surface at an angle in the 
range of 0° to 45°. 

3. The signal lens as in claim 2 further comprising a 
plurality of light sources. 

4 . The signal lens as in claim 3 wherein each light source 
is aligned with at least one light transmitting element. 

5 . The signal lens as in claim 4 , wherein an outer surface 
of each light transmitting element is coplanar with each 
adjacent light transmitting element outer surface. 

6. The signal lens as in claim 5, whereby: 

a first line drawn between adjacent light transmitting 
elements when bisected by a second line normal to the first 
line drawn from a tangent point on a third light 
transmitting element, the second line having a length d 2 ; 



the light transmitting elements each having a diameter 
di; and 
d 2 <di . 



5 7. A lens comprising: 

a reflective surface; and 

a plurality of light transmitting elements arranged 
adjacent and parallel to each other to form a bundle 
describing a substantially planar layer; and 
10 the reflective surface arranged substantially parallel 

to the planar layer whereby a light may be reflected from 
the reflective surface and received by at least one fiber 
optic strand . 

15 8. A lens comprising: 

a plurality of light transmitting elements arranged 
adjacent and parallel to each other to form a bundle 
describing a substantially planar layer. 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 

first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 

which a patent is sought on the invention entitled 

"LENS" 

the specification of which 

(check one) 

CS] is attached hereto. 

□ was filed on as United States Application No. or PCT International 

Application Number 



and was amended on 



(if applicable) 



I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application (s) Priority Not Claimed 

N/A 



(Number) (Country) (Day/Month/Year Filed) 



(Number) (Country) (Day/Month/Year Filed) 



□ 
□ 
□ 



(Number) (Country) (Day/Month/Year Filed) 



Form PTO-SB-01 (9-95) (Modified) 



P02/REV02 



Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 



application(s) listed below: 




N/A 




(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



N/A 



(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 

agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 

connected therewith, (list name and registration number) 

CASTLEMAN; Curtis Reg. No. 25,495 

AUSTIN; Steven Reg. No. 34,541 

THURNAU; Jeffrey Reg. No. 42,183 

OLSON; Maria Reg No. 40,1 1 1 



Send Correspondence to: 

Jeffrey Thurnau 

The Gates Corporation, Mail Stop 31-4-1-A3 
900 S. Broadway, Denver, CO 80209 

Direct Telephone Calls to: (name and telephone number) 

Jeffrey Thurnau (303) 744-4743 





Full name of sole or first inventor 






SEVASTIAN; Nick 






Sole or first inventor's signature 


Date 




Residence 






US 






Citizenship 






US 






Post Office Address 






1095 Riverside Dr. 






E. Windsor, Ontario Canada, N9A-2T6 



Rule 47(b) Applicant 



NELSON; James E., V.P. General Counsel, The Gates Corporation 



Date 
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US 



Citizenship 
US 



Post Office Address 

The Gates Corporation, 



900 S. Broadway, Denver, CO 80209 
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